"Take photos to make money" APP is a self-service crowdsourcing platform based on mobile internet, providing enterprises with a variety of business inspection and information collection. Whether the task's pricing is reasonable is the key to whether APP can play its role effectively. Based on the data of "China Undergraduate Mathematical Contest in Modeling" in 2017 and taking Guangzhou as an example, this paper studies the factors affecting the task pricing and the reasons for the unfinished tasks by using the multiple linear regression model and K-Means clustering analysis, and obtains a new price scheme combining BP neural network and ergodic search algorithm. Compared with the original scheme, not only the completion rate of the new pricing scheme is improved, but also the cost is reduced, which better meets the interests of both members and entrepreneurs.
elasticity of demand for the platform, but also depends on the cross-network externalities. And the stronger the cross-network externalities are, the lower price is. Zu-Ming (2017) used SUV model to give a new pricing scheme for tasks. Xi (2017) proposed the use of game theory and psychological line method to obtain a scientific and reasonable pricing scheme. Chakraborty (2014) devised an incentive based smart dynamic pricing scheme for consumers facilitating a multi-layered scoring rule. Juan (2018) studied the factors of task pricing in crowdsourcing environment, and established a dynamic pricing model. By optimizing the discount rate, the interests of both the task contractor and the members are more balanced, so as to improve the task completion. Dasgupta and Hoeing (2008) did some researches on the dynamic pricing algorithms for task allocation in multiagent swarms.
Research Design
In order to solve the problem of unreasonable pricing and low completion rate of the task, it is necessary to explore the factors affecting the task pricing and the reasons for the unfinished task. Therefore, this paper first uses multiple linear regression model to explore the factors affecting task pricing. Secondly, we use the K-means clustering analysis to classify the unfinished tasks. Combined with the geographical location of the unfinished tasks and the actual situation, the reasons for the unfinished tasks can be analyzed. Finally, we construct the BP neural network and train it by using the existing data. Then we use the trained BP neural network and traversal search algorithm to propose a new task pricing scheme.
Theory and Model Preparation

Model of Task Pricing Law Based on Multiple Linear Regression
Determination of the Influencing Factors of Pricing
The factors affecting task pricing are mainly considered from the supply and demand relationship and the distance between the task and the city center. By consulting the literature, it is believed that the relationship between supply and demand determines the market price, and that supply exceeds demand, resulting in price decline; supply below demand, makes prices rise. In the labor service crowdsourcing platform of this project, the demander is the crowdsourcing platform, and the labor demand can be measured by the task density; the supplier is the member, and the labor supply can be reflected by the member density. In addition, we also refer to the existing APP task pricing rules in the market. It is found that they have also considered the distance between the task and the city center.
Therefore, the factors that affect the task price are the density of members , the density of tasks , the distance between the task point and the city center .
(1) The density of members The density of members reflects the concentration of members in a certain area. The higher the concentration of members, the more likely the task will be completed, and the lower the price of the task will be. Let the member density be the number of members within a radius of 5 km with a task point i as the center.
Define the function 1, ( , ) 5 ,, 0, ( , ) 5 d(i, j) represents the distance between task points and members, R is a set of tasks, and H is a set of members.
Therefore, the number of members in this range can be expressed as
(2) The density of tasks Task density reflects the concentration of tasks. The higher the concentration of tasks, the more tasks for users to choose. In the case of high concentration and close distance, the price of tasks is lower. Let the task density be the number of tasks within a radius of 5 km with a task point i as the center.
Define the function ' , ,
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Therefore, the number of tasks in the scope can be expressed as
(3) the distance between the task point and the city center
The distance between task and downtown will also affect the price of tasks. The closer the task is to the city center, the more convenient the traffic is, and more members are willing to complete the task, so the price will be lower. The downtown coordinates of Guangzhou are (23N,113E) . So the distance between the task point i and the city center is defined as the following formula. 
Among them, and are latitude and longitude of task point i , R is the earth's radius.
Establishment of Multivariate Linear Regression Model
From the above analysis, we know that the density of members i m , the density of tasks and the distance between the task point and the city center have an impact on the task pricing P. So the following multiple linear regression equations were obtained:
is the regression coefficient of each factor to P ,  represents the random error value, and obeys the normal distribution N(0, 2 ).
K-Means Model
K-means cluster analysis uses distance as the evaluation index of similarity, that is, the closer the distance between two objects, the greater the similarity. The purpose of clustering is to gather the sample points in each cluster. According to the longitude, latitude and price of the unfinished tasks, K-means clustering analysis is carried out on the unfinished tasks, and several kinds of reasons for the unfinished tasks are obtained.
Before K-means clustering analysis is used, the data of above three items need to be standardized to eliminate the impact of different physical and chemical index values and data fluctuation range. After data is standardized, and set up the number of clusters is 3, SPSS software can be used for clustering solution.
Pricing Scheme Design Based on BP Neural Network Model
The problem of new pricing scheme can be transformed into the optimization of task pricing. Firstly, we extract the five indicators of task price, task density, membership density, distance from the city center, and membership reputation as input neurons and the situation of the task completion as output neurons to train the neural network of the project. Among them, member credibility refers to the average credibility of members within a radius of 5 km with a task as the center. Then based on the trained BP neural network, the price of each item is set at 65 yuan, and the completion rate is output by BP neural network. If the output condition is not satisfied, the price is increased by 0.5 yuan until the condition is satisfied. Finally, the new pricing scheme can be obtained.
Establishment of BP Neural Network Model
Step 1. Data acquisition for learning samples Normalizing the data of task price, task density, membership density, distance from the city center and membership reputation in Guangzhou to the same order of magnitude.
Step 2. Parameter design of neural network BP network model parameter design mainly includes layer number design, node number design and function design.
1) layer number and node number
According to Kolmogorov theorem, a three-layer BP neural network with a single hidden layer is sufficient to perform any complex function mapping. In this paper, the hidden layer is set to 1 layers, that is, the network model includes 3 layers: input layer, hidden layer and output layer.
The number of nodes in each layer has a certain effect on the performance of the network. The number of nodes in input layer and output layer is 5 and 1 respectively. The selection of the number of hidden layer nodes is a ijef.ccsenet.org
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2) Activation function
The transfer function of the hidden layer and the output layer is set as "tansig" function, and the training algorithm is optimized by nonlinear damped least squares method with the function of "trainlm".
3) Network training and testing
Ergodic Search Optimization of Task Price
Task pricing is the core issue of the crowdsourcing platform. If price is too low, it will not attract members to complete the task, resulting in a low completion rate; if price is too high, although it will attract more members to complete the task, but will greatly increase the cost of business owners. To solve this problem, the new task pricing scheme should satisfy the interests of both members and business owners as far as possible. Therefore, compared with the original scheme, the new pricing scheme needs to make the price of the task lower or remain unchanged under the premise of improving the task completion rate.
According to the design goal of this scheme, the new pricing design problem can be converted to price optimization. With the help of the BP neural network trained above, the reset task price is substituted and the price is judged to whether to be reasonable or not according to the task completion rate. If the required completion rate is not met, the price will continue to be traversed until the conditions are met. The following is the search optimization process of task price
Step 1. Set the price of each task at 65 yuan
Since the new price design needs to be minimized, the initial price is set to 65 yuan, the lowest value in the old pricing scheme.
Step 2. Input
Guangzhou's task price, task density, membership density, distance from the city center, and membership reputation are still the input neurons of the network.
Step 3. Output
The task completion rate after changing price is obtained through BP neural network.
Step 4. Termination or circulation
If the completion rate is below 0.7, it will be believed that the current pricing scheme meets the set completion rate requirements, and the search for the task price will be stopped. Conversely, the price of the unfinished task is increased by 0.5 yuan, and the cycle of Step 2 to Step 3 continues until the condition is met.
Empirical Analysis
Result Analysis of Task Pricing Law
With the help of SPSS software, multiple linear regression equations can be worked out.
63.374 0.001 0.085 0.09
It is necessary to test the significance and the fitting of the regression model. F statistics is one of the statistics to measure the significance, and the fitting degree of regression equation can be expressed by the coefficient R 2 . The F statistic obtained by the equation is 111.392, which is much larger than the detection quantity. And R 2 =0.514.So it is proved that the regression equation has passed the test of significance and goodness of fit.
From the regression equation obtained above, we can see that the member density and task density have a reverse effect on the task price. The higher the member density and task density, the lower the price will be. The distance between the task and the city center will have a positive effect on the task pricing. This is also in line with the previous assumption.
When members gather more around a task point, the more likely the task will be completed by members. Even if the price is set lower, the task can be completed. Therefore, there is a negative correlation between member density and task pricing. The higher the task density, the lower the task price. This is because when the task point is denser, the members with better reputation are willing to accept the closer task point at a lower price, which will improve the marginal benefits of members and increase the economic effectiveness of members. When the ijef.ccsenet.org
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Analysis of the Reasons for the Unfinished Task
The K-means clustering analysis of unfinished tasks is carried out by using SPSS software, and the unfinished tasks with similar causes are classified into one group. In order to get the unfinished reason accurately, the coordinates of the three types of unfinished tasks are marked on Google Maps.
The unfinished reasons in Guangzhou are discussed by combining the actual geographical coordinate system and clustering results. The main reasons for the unfinished tasks in Guangzhou are as follows.
First, the task is priced low, so that the income of members completing the task is lower than expected. The first kind of unfinished tasks are mainly located in remote places, and the price is low, only about 60 yuan. Members have to pay a higher transportation cost to complete such tasks, making the return lower than the cost, so there is no takeover.
Second, the task is remote and the number of nearby members is relatively small. The second kind of unfinished tasks are mainly distributed in the suburbs. Their price is high, but the task is still not completed. This is because the location of the task is remote, and the number of members around task is small. Even if the price is high, there is not enough number of members to finish the task.
Third, the low credibility of the members will lead to a high failure rate of the task. The third kind of unfinished tasks are mainly located in areas with the low credibility of the members. So it is a common phenomenon that a lot of members did not finish the task after receiving the task.
Results of Pricing Scheme Based on BP Neural Network
Training Results of BP Neural Network
With the help of MATLAB software, the BP network model is realized by programming. 256 sets of data are selected as training samples in 320 sets of data, and the rest 64 sets of data are used as testing samples of neural network. The target error of the model is set to be 0.1, and the error is 0.064439 after training, reaching the design value. After substituting the test samples into the neural network, the output of 48 samples is consistent with the original, and the accuracy is 75%. It proves that the neural network has strong generalization ability and can achieve ideal results. The following is the error diagram of neural network training process, as shown in Figure 1 . 
Results of Pricing Schemes
On the basis of the trained neural network, using the software of MATLAB, the price of the task is searched and a new pricing scheme is obtained. Part of the results of the task pricing are shown in Based on BP neural network, the new average price of each task is 66.25 yuan, the total price of each task is 21200 yuan, the task completion rate is 70%, while the original average price of each task is 68.07 yuan, the total price is 21781.5 yuan, the task completion rate is 60.94%. Therefore, compared with the original pricing scheme, the cost is reduced, and the task completion rate is also increased by 12.94%. The following is a line chart of the new pricing and the original pricing of the task, as shown in Figure 2 . According to the above data and broken line diagram, it can be seen that the original task price and the new design pricing is not much different, and the new design pricing scheme is generally lower than the original. This is because the original pricing scheme has a lower price for some tasks, low attraction to members, resulting in low completion rate. However, some of the tasks are so expensive that cause unnecessary cost losses to the task publishers. In view of the shortcomings of the original scheme, the new pricing design scheme can basically solve the problem of too low and too high prices, reducing the overall cost, while ensuring the improvement of task completion rate.
Conclusion
Based on the empirical research in this paper, we get the law of task pricing, the reasons why the task is not completed, and the results of the new pricing scheme.
Firstly, starting from exploring the factors affecting task pricing, this paper uses multiple linear regression model to obtain the rule of task pricing. Among them, both membership density and task density are negatively correlated with task pricing, while the distance from the city center is positively correlated with task pricing. Secondly, we use K-means clustering analysis to analyze the unfinished tasks. Combined with the factors ijef.ccsenet.org
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(1) Task pricing is too low to attract members to complete tasks; (2) The task is remote and the number of nearby members is small; (3) the low credibility of members results in low completion rate of tasks. Finally, in the process of designing the new pricing scheme, the problem is ingeniously transformed into optimization problem. Combining with the trained BP neural network model, the optimal pricing scheme is obtained by traversal search. It can be seen that compared with the original scheme, the completion rate of the task has increased by 12.94%, and the total cost of the task has also been reduced to a certain extent. The reason why the total price of tasks decreases and the completion rate increases is that some tasks price setting in the original pricing scheme is too low, which makes this part of the task unfinished, while some tasks price setting is too high, which causes unnecessary cost losses to the task publisher. In view of the shortcomings of the original scheme, the new pricing design scheme can basically solve the problem, and revise the low and high prices accordingly.
But there are still some drawbacks in this paper. For example, in the process of exploring the law of task pricing, only the most representative three factors are considered. In real life, there should be many other factors that can affect the pricing. Therefore, the discussion of the results of task pricing will cause some deviation.
The model in this paper can be extended to the design of pricing scheme, the construction of task allocation mechanism and other fields of Internet crowdsourcing platform, which can increase the task completion rate, membership satisfaction, perceived ease of use of the crowdsourcing platform. It is more conducive to feedback to enterprises a series of information such as price, freshness, promotion, shortage, core items, and so on. It is also conducive to the decision-making of enterprise management. In addition, the model can also be applied to online taxi, online take-out distribution and other APPs to provide information reference for pricing and distribution schemes.
